INTRODUCTION
In the medical care of zoo animals one is confronted with the problem that most animals can only be examined ifthey are under anesthesia. Therefore, blood sampies, which are often necessary for examination, must be taken from sedated animals. In the interpretation of results the question arises: to what degree do stress at the time of application, the anesthetic itself, and the bloodletting after sedation sets in have an influence on the blood parameters?
Although so-called baseline data exist for some species, no assertions are made about the influence of anesthesia. In order to be able to determine if a value that deviates from the norm is caused by anesthesia or has a pathological reason, the following experiment was conducted.
Twenty Przewalski horses and seven mountain zebras, all known to be clinically healthy, were anesthetized for hoof care and pregnancy checks. Ten, 20, and 30 min after application ofthe anesthetic, blood was taken and was examined hematologically as well as serologically. Certain conclusions can be drawn about the influence of stress and anesthetics based on the fluctuations that could be observed when comparlng the results for these periods of time.
MATERIALS AND METHODS
Twenty przewalski horses (Equus przewalski przewalski) and seven mountain zebras (Equus zebra hartmannae), both male and female and all older than 9 mo, were examined. The animals were clinically healthy, were kept separated from one another, and were fasted for 24 hr before the anesthesia. A mixture of Immobilon®a (2.45 mg etorphine hydrochloride + 10 mg * Zoological Garden, Munich, West Germany. acepromazine/ml) and xylazine," which has proven to be an effective anesthetic for sedation of different zoo animals, was used. The following doses were injected into the neck musculature using a blow-pipe: zebras After aperiod of excitation that lasted about 4-8 min, the animals were sedated. The typical side effects of the drug Immobilon®, tachycardia and musde tremors, occurred regularly. Ten, 20, and 30 min after injection of the anesthetic blood sampies were taken from the jugular vein and placed in EDT A tubes for hematology tests and in dot tubes for serological examination.
After the third sampie was drawn, the animals were reawakened by an intravenous injection ofRevivon@c (10 mg diprenorphine/ml), the antidote to Immobilon@. The animals awakened after aperiod of 3-5 min and were able to stand up again. Two to 3 hr later the blood sampies were examined hematologically and serologically according to standardized methods.
The whole blood was analyzed for complete blood count, urea, and glucose, which were photometrically evaluated after enzymatic reactions. d Electrolytes, enzyme activities, bilirubin, creatinine, and total protein were determined in the serum. Sodium, potassium, and calcium were determined in an acetylene flame photometer. Chloride was determined coulometrically and phosphorus photometrically (405 nm). All other serum parameters were analyzed using a Hitachi Autoanalyzer, which works by photometric methods.
The results for the blood sampies that were taken 10 min after the injection served as basic data. The other sampies were compared to those results and changes were statistically evaluated. Means (x), standard deviations (± SD), and significance of differences (P) were calculated.
RESULTS
Only blood glucose showed highly significant changes (P = 0.001). The glucose values of the przewalski horses rose from 112 mgldl (10 min after injection) to 166 mgldl (30min after injection). In the same period the values for the zebras rose from 108 mgldl to 174 mgldl. Significant changes could be observed in hemoglobin (P = 0.037), red blood cells (P = 0.033), and hematocrit (P = 0.009). Each of these parameters decreased. The exact values can be seen in Tables 1 and 2. Even though the following values cannot be statistically proved, they may however show certain trends. Leucocytes, neutrophils, potassium, calcium, phosphorus, total protein, GOT, GPT, and AP decreased slightly in horses as well as in zebras. In horses the relative lymphocytes showed a strong rise between 10 and 20 min after injection and remained constant between 20 and 30 min after injection, but the zebra values fell slightly from 10 to 20 min after injection and rose from 20 to 30 min after injection. phils showed exactly the opposite results. MCV, MCH and MCHC, total lymphocytes, bilirubin, creatinine, chloride, sodium, CK, G-GT, cholinesterase, and urea proved to be, to a large degree, unchanged by the immobilization.
DISCUSSION
The most distinct changes during anesthesia could be observed in the red blood cells. The significant dec1ine ofhemoglobin, erythrocytes, and hematocrit can be explained by the physiological reservoir ofthe spleen, which is highly developed in equines. Therefore they have 25% more circulating red blood cells during aperiod of agitation than they have in aperiod of relaxation. The dec1ine in this experiment is therefore based on the backflow of the erythrocytes to the spleen, which has c1eared its capacity 
